Upregulation of Ras homolog enriched in the brain (Rheb) in lipopolysaccharide-induced neuroinflammation.
Ras homolog enriched in the brain (Rheb) is a homolog of Ras GTPase that regulates cell growth, proliferation, and cell cycle via mammalian target of rapamycin (mTOR). Recently, it has been confirmed that Rheb activation not only promotes cellular proliferation and differentiation but also enhances cellular apoptosis in response to diverse toxic stimuli. However, the function of Rheb in the central nervous system (CNS) is still with limited understanding. To elaborate whether Rheb was involved in CNS injury, we performed a neuroinflammatory model by lipopolysaccharide (LPS) lateral ventral injection in adult rats. Upregulation of Rheb was observed in the brain cortex by performing western blotting and immunohistochemistry. Double immunofluorescent staining demonstrated that Rheb was mainly in active astrocytes and neurons. PCNA and active caspase-3 were upregulated, and co-labeling with Rheb, which indicated that Rheb might be relevant to astrocytic proliferation and neuronal apoptosis following the inflammatory response by LPS-induced. Furthermore, we also found that the expression profiles of cyclinD1 and CDK4 were parallel with that of Rheb in a time-space dependent manner. Finally, knocking down Rheb by siRNA and treatment with rapamycin or lovastatin showed that not only astrocytic proliferation decreased but also neuronal protection. Based on our data, we suggested that Rheb might play an important role in physiological and pathological functions following neuroinflammation caused by LPS, which might provide a potential target to the treatment of neuroinflammation.